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% 3 — 2CHIHHED AN KOANEIER T,

#3-2 7:5ﬁ%&%mWNDWﬁ\AH\AH%ﬁ

R4 T & km 2 AL (FA) | ARVEEE (fkm?)
Manila City 38.3] 1,630 41,7493
Caloocan City ‘ 55.8 468 13,638.0
Pasay City 13.9 288 226,402.9
Quezon City ' C166.2] 1,166 10,030.1
Mandaluyong City : 26.0 205 9,423.1]
Las Pinas 41.5 136 7,156.6
Makati ' 299 373 15,150.5
Malabon 234 . 191 11,880.3
Marikina 38.9 212 7.969.2
Muntinlupa 46.7 137 5,931.5
Nabotas ' 2.6 126 71,923.1
Paranaque 38.3 209 8,041.8
Pasig 13.0 269 30,538.5
Pateros 10.4] 40 4.903.8
San Juan : 10.4 130 12,211.5
Taguig : 33.7 134 7,893.2
Valenzuela 47.0 212 7,234.0
=EF 636.0| 5,926 12,465.4

B8 Philippine Statistical Yearbook, 1993

'&%&@%ﬁ%F\G%ﬁﬂm@‘%@?%ﬁﬂmmmﬂu&VT\%@Wﬁ%ﬁ%4v02ﬁ
PAEEED TR D, OB <5 PECERKETCHD Z b b, BEROHERS
R OBRA L DEEETH Y, AET A 9,471y (19914EHAE, SRS, 350 ) ¢,
BT A VU FOANEL, 685T A (FHLEA 1 018%, 4 ETI546.5%), BT L T245,018
S (A 1 15%. AEEI41%) &R TV B,

— 1AM OALIECHEIT2T.4,71,000 (BEFH24.3,71,000), K¥FEHI15.9% (SETH
8.6%) LixoTH D, WAEDARKEMHE OIS, SHHIERORME & bic, Wilitkh ORI
B TS E &A% D,



3 2-2 KYRE _
¢ = 5 HIE O MUk PE (Gross Regional Product) i3, 19924:ULAFA34, 792 Y Lin -
r%o\mwb%%%M®%o~Aﬁto@&@ﬁﬂﬁ%&yf%@?ﬂ%j%&y@%zmﬁ
Th 5, - ' - '
'%%Tm\£3m3@&%b‘E%%&@vmgx%ﬁ%@itémmﬁﬁ&mor%b‘
GDP ~ D FIRIE b v

%33 JERHIGRP o
Hify D -2y (19920 Ak BE)

L v =T HHE | B (%) £[H *FAaEEE (%)
MR 0 | 0 290,338 0
S 0 0 16,263 . 0
B : _ 133,061] 30.6 327,501 406
FEe 23,237 5.3 68,695 338
TBH. TA, K 11,826 2.7 32,743 36.1
H-vA¥E 266,668 61.3 607,090 43.9
B ' 434,792 100.0| 1,342,630 324

Wi gk Philippine Statistical Yearbook, 1993 -
Fhe, EREMONREIRI —40EBD TS,

#3 4 EEJIEN
' BpE T AL 19924

<=7 EHE | R (%) | 2E [2ETY (%)
BARE 36 1.2 10,869} - 454
L3 4 0.1 143 0.6
LIPCE 3 627 21.6 2,546 106
BERE 190 6.5 1,035 4.3
WR. A, K 18 0.6 K7 N 0.4
- VAR 2,030 69.9| 9,231 38.6
et 2,905 100.0 23,917 100.0

M4 B4 : Philippine Statistical Yearbook, 1993
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fo. PREE VY THOA Y - VIRFRR X Ch o Ao AN RS L e & R T B ATEE 5 Th
B R Y TR TR Y SRE SR T e, R B 5 MIE I BB ST
VB E B DRI CH B, b F A Y FRERIICARSD D, B E RN TH ok, 18
/7&H$®EW@WW%T%0R&&ﬁ&#ﬁ#&@Lﬁﬁm B o RAeRIEBHE T,

7#7%ﬂ§®mkmmmﬁ%7vzfmcﬁotuEﬁﬁﬂﬁ%$®ﬂﬂmﬁf%%#
ﬂﬂ%kﬂéﬁ%+/7m&ﬁLf&b BRI OB B L O\ TRy, BifE=7 L —

'/q/nﬁTﬁﬁﬁﬁk DEWLH% Tebh b, MLSSH, RERELELBRS,

REWG K OW A BOD 13100~ 20088, ALHDKBODII00SRE L B 2 Hh b, MAMEOB
ﬂ%ﬁﬁfL%M%?mhmﬁ\EE&&EE%%ﬁVfﬁﬁﬁ?hﬁ\ﬁﬁﬁﬁm+ﬁﬂ%
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Hote, 121, MWSSD LRSI FHESEMS S T = 5 BOKBCEEREY RIT LT Uiy
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EVHHDTHD, =S HEOKERT 7 FHBRTRAVE LAKEKEL LTS,
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A7 SRR L VAR RREOS LB X ) LIRORMETT>Twvbd0EELHh
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ISR ORENT S — 4 md. R 20 HhTh b, e stk ni o Bse b
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Zhik, &iLFTh D, Mﬂ%%&ﬁé%7u&%ﬁﬁbihbw FE I E R R S
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5--5--4 FEABEKER _
| v:aﬁﬂ%mxmrmK%mM%n,ﬁﬁﬁ%@k%mmﬁkﬂﬁﬁmmmﬁmLfgf%
D, HHEAREE R Loy, £ ORSEOBRLMILLT L Uik

. DPWHEHI O D ET0mEEOWER S ClE, SHEAPFRLTEh, FhUTO
*‘giﬂ,ébi Tamvg YTy —BHELTW3 & IRTWD,

MWSS i3, M ORFREECTHD & &b b, RRTAIK IR DI o T e o Ten
L Licdv s B3 & 5 Manila Second Sewerage Project i fs > "CHL, ¥ HEK (Street
Drainage) &\~ B CHMBR OE#FLWET L L & LT 5,

BEREORHERE REALEE IR TWIRWERESRS, T LRCELCIHEETHS
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6—1
G*lfl

WY - RREEDRE

B - ARBECHT BHS. 0. B
Ambient Water Quality Criteria CKEGIR fid> 5 REIILEE)

DENR (Department of Environment and Natural Resources) ®#-4No34 (19904 & LT,
ﬁ%ﬁﬁmﬁ(mmyﬁm$)kﬁﬁ%ﬁ*ﬂmﬁm®ﬁmﬁmmﬁfﬁﬂw(Oﬁs%WJD
Bt 4 B oOBR (Class SA~SD) wHHL (6~ 128D, thhoRBR B T334iH

b LI 29 A ORBAR S I TV 5,

#6—1 KE o E BB

Wil (T Dfhie~26 THEOBIEEMH D)
class HEBANOE M . ’
BOD S8 . DG
KL LTS YT, KA
AA (NSDW) 2EET 37k 1l mg/t EIF | 25 mg/? EXF| 5 mg/t BLE
#
AE 2 ARBAREER (NSDW) 02T
b; G I L=z, EE. KR AB #EH | 5o/t BIF] S0 o ]
BEORKIBEASHE kIR
% SR8 FKIBBE LT, FIAIL S Bk Not more than
B fa 5 ) 30 % ”
increase
W
- RHERUEOMKEEBOMEL. MY 3
9014 ‘ ) 7 " Not more than
x| ¢ - HARK2M K BoatinglCHIE L S Bk | (10) 30 me/t »
- TEEA L KIEEET - Iz, 8IS increase
FaeRiLTHNSRAKE
1614
R, PAMBVERELTHAL S A5k | 10 ng/t LLT | Not more than
5 CTHAKZE BEKRELTHHL > 35| (19) 60 mg/? 3 mg/t LIL
1% increase
- BEBOANHEAIAL ) St Not mere than
54 - EEiBELE 3mg/t T 30 % 5 .4
increase
-k 1R Not more than
wm| S8 - KELR 5 7 30 mg/t 5
increase
Bk 28R 7 " Not more than
11 SC B2 R {10} ” 5 ”
increase
c THAK23 Not more than
sD —_— 60 mg/t 2 me/t DAL
increase
 RROA IFOHAR, BRORKMEERLTEY, FOMOLBEL, FRSEERT.
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6 —1— 2 The National Standards for Drinking Water (NSDW . fﬁ(mﬁ@ﬂ(’g{}ﬁﬁﬁ)
AGHAROTA, WFARBIAE LTHGBHEIC, 84 L Rk Sy 4, {6y
[}, MMBERINAELRE Licd O, '
Feto, Bife, UL (DOH) 1k b, IO RE LRI TR TS & & A TS,

#6—2 MBAKOKEHRLE

T B OAK ¥ OB R

Al i 5

LS {13 5 2w Ms)

R | o T

Lo,

E{' ﬁﬁ"’@f&u\_t

ZRRTY . _ 500 (s) mz/E

pPH : 6.5 -

Jox S —ILH : 1 001
f&!}lﬂ%}ﬂ

THNTy 3 pCi/l

§’£ ~N - 30 pCifl
RiaTH

[l = 0.05

AU NN I.o
TEISA 0.01

7 oo L 0.05

§H 1.0

T e 0.05

7w HE{kth 0.6

B 1.0 (s)

$ .05

T 0.5 (s)

7’ Fii! 0. 002

L v 0.01

iy 4] 5.0 (s)
LN H

G ket 0.5

AN T)—-2Z BHLELWI S
B

THEY 0. 00!

DDT 0.05

F+ LK) 0. 001

sy 0. 003

b i ) I 0. 0002

NT I o 0. 0001

Uy 0.004

/) e B 0. 005

AbFrro0 0.1

2, 4-D 0.1

2. 4., 51 . 0. 01
PCB BHLEWLI
Huloal[ec2s ved

L 75

A A 200 (s)

TRy L 80 (s)

fideEs (NO) 30

iy 3 200 (s)

oa o 0.05 (s)

TR m#ﬁwk%%ﬁf01m/auiﬁ

HELLZIThE o200

) 1. SRokuHX o REide, ¢
2. (s) 122 Ke . ﬁtﬂ"ﬁi’&?% EET A LIRS
S SRTLLN,
WU T70ey B KIBISEHENE BKREEDS M EE
ERG4E 3 A EMBAEEE] £
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6 — 1 — 3 Effluent Regulations (HEAKRE)

AEEE, ASERKEAHRT 5 TEEREE R L, UERACSG T h 558 AR ORE
ERTHOCH . BHKROEFRICG UT, 1I2HAEOWTHEL TS, i, K#hc
W GER LT L, Ber R d LR —EMoRESLNE 2T 2 HER b5 8
S A T T, 36 — 31 IR HR B AR,

#6—3 THEPKBIGHE

pH CoD BOD S$S
o { mg/t ) ( mg/e ) { mg/? )
Category I | BETERN 2R b ﬁ|$§' iint
(class AARSA) | #H3R- ~ /l/
Category I | BETEHEEY | 6.0~9.0 100 50 % 70
(class A,BSB) | #t3R  » 7 60 30 50
: Jih ¥ O Y B 150 80 * 30
class C ,
il o~ | 6.5~8.0 100 50 14
BirrEzy | 5.0~9:0 250 150 = 200
class D
i v | 6.0~9.0 200 120 150
BfEREae | 6.0~9.0 250 120 * 200
class SC
il » 200 | 100 150
ER{EMiER | 5.0~9.0 300 150 * | M6 0mng/ LT
class SD
' iR v ” 200 120 0 30me/tLI T
L% BREREG S S OHEKIZ BT, JIRE BODAS 3000me/! LI b Olt. BOD B
L BiERxhTna,

6—-1—4 740 w#id (The Code on Sanitation of The Philippines)

REAL, AREESERT 570, I FRT L 5 RS TRD T b,

D Btk A LBEORGHI

@ FAHEKAEK 0 B FEIKED FARE~DEREY

@ €TT 4 xvy (BE OREBEBROGRNERN, BEMLE GEAES b O HE
Bg = | -

Lo Liedsh, BRFCHT HEHAED TR LY, FAEIKE SR T bR
TRIRGEE, RIMEAEE o T RBTH B

afyF



6—2 IS ARFERERTEZ®V SRR
6-2—1 &
(1) REFHEIRG
mﬁﬂ%B&V%H%Kﬁrﬁﬁm%kﬁ?%tb 6~ 1 BN BN S 7, ~
=SEOBODEY, K6 — 2R{FET=20 v & Rm L,
@ #m

AP L I O F BN oBIRGE, Marikina )l| @ 13k 4 Class A TH 5 E4bin, By
Class CTH%. L2 L. #JII0BODR, BRYEHEN (10ng,/0) A ¥ < LT
b KETGE I DEERT LT B EHEES R, Ty BHOPOEBER TR DM (Pas
IS W, SAMEE L TR Y, WIOKEBEC S5 bR LT B RENERL 5 5
LEbw, HORBAY L vih 5,

@ 1 (Lagunai$l) . _

Laguna#iilit, Class CTH Y, 6~ 1 ®BODMH S THRMHEELHEL T
By, RO HMA T, %%ﬁmu&&%ﬁ%mfA$1%ﬂm@ﬁkmxb BOTERIE
BECTWSEORENRD D, .

*7-, Lagunafjiit, ﬁﬂ&ﬁ%@%ﬁ“&. iFFu‘]lSU?frﬁ@ﬁﬂﬁ%ﬁi%ﬂi L, KEHRH I~
Tmi%< fe>TECWB,

Laguna OG8RI O Qe EBNE, £ < O THLT I REFPHIB AL B A
DECEHREBRAR 2T T, B L CE LT Leffv, o TERHEN b oK
7 Laguna Wicdirh LCu b & LR LT 5 LIS b, |

@ == |

= G EDOKERL, G%NEL&EHHBhTL% i%@&ﬂ%ﬁv—ﬁkﬁﬁﬁﬂ%
bhEWFHi LA, 6 — 1RRT &b, BODE, £EAHRELTWAA, DO, &
W 2 SR LA A%&kouTmMZWMMWVQmmagﬁm'ummmqum)w
10045 L)L DA% 75 LT s o,

i, WERHOTCBEEOTSENMEALT WD & BB LTS

EHW, 2= FHBRE T, FADORISEG, BAEKSCPHLHCTH 0, B
K2ZHBOAKEE ML H LD Ll IS5,

PAlEo X5 7eiRBrk, HB e S GMA MR RIRC G TRET L HRY D T T~
= FECIEE, <= 7 EH SISO I IE R TR LTV 2 b LR 3 h A,

@ WTFK '

WFAROAREE, P RAEOEHE, FNSFEORTKIZS, WELHOKERERED
WIS, B2 ) VI F— g T b B Y, BIEDE S, KEOWELR
HERERCuIowy, L LSS, BWTFRKNOBGESE, GlckuwTer 5, w22y
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I BOBERYOBESOBER TR, N KEAEL LT S oGRS (HHIY
SR,
Fie, WD B NP~ 2 kn ORI CHE FAAEABANE LT B & L bz, &lC
T ARBARRFET BB T LA TS,
(@) KETGHH |
%ﬁﬂ%ﬁmmxﬁ%ﬁﬁmmﬁoﬁmﬁmﬁ@ﬁM$ﬁ\Tﬂwﬁbféb\§ﬁmﬁﬁ
0% EHDTHBH SO, TR a~ ¢ LHERICHTHRISHAEH Ulcdhid, BEMET,
BN LWL HBE RS,

a. FEEPEK - v 0 40%
b. #hioa .- 22%
c. THHEX -0 - - 38%

100% (Jimvironmental Management Strategy(1992) X5

D FEHK

FF A GPCIRL, 20 SA NS 2 FHICRINT BT &, MAILAHERF LTy B IRPLD
e, Makatiti %0 & 5 K ERE Tiebb#lio s LTRBLTW SRR, , HHBADD
H30% % 5%, SHLERKBACDDLAZ T » # —NEHTH A7 ARKO 21fitk2H LT
m%o&<K&%Km\ﬁ¢r4v%@%¢m%ﬁ%ﬁéhrmtvtm\LE%@&%&
ek, K - MIANERHE SR TG SRETH S, _

Fho, FTDETF 4 9 22V 7 BRBEIRTVE—BERBKIC BN Th, ©75 4 9 7
&V 7 PITRAET BBROIEMS L, PO 1 OHET LT Tuinus e, Kk
WL, UM (RIAPKER) IR LTV BRI TH S, & O/ME, — ALK o 4G
by €T 4 o 22 V2RI HERE LV, NS~ LTS,

PLEOWRD G FEERATHEE DA L LAH DT> TS L2 5, TRIEHL,
AT, TR 350 B AR A MERS T 510%, Bl 1 A LORRKT A VO
WHOMEXBDCH Y, BE, BB KT 5 MR, 88 FE LTS, SHI,
AG AR BT HEREHAEYELHECH D,

LosLigsts, b4 LEROWREIMATEMGTh, LRG> A5 &5 Sh
fevk, BEGERSA: Lilow EHEER X M5,

@ WATH o
ﬁmtaﬁ,%EE&HSL/HQW%K%R%&RIL/HW%LTEU\%Dw%(m4
t) 24 NREBNECETHRTWS,
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Ty CRODAMELS DS HB, KETGHE UM RADBIEIC TS - Tl B,

—Ji RIS R AMA TR Tl A e —F - vy vy (b PRI %, MKEE
PH LT GASEA GHAShAB KRS, B BIPHSOANKE~RALCTE
b, KFBEO—WEE LTS, |

m%,mﬁwﬁ3hrm&i&u\mm&m&mmio%&@&@%&%¢am5%«@
wxhtws, '

@ T8k | | |

THBEKCET 26 & UTHREERD D0, LB KEO oD KEx 3 5178 -
OERGHSB AU T, BEDOEERH > TV RETH S,

CRIEH L, BEERECT O 7 HHRENRE Y 2 75 4 (MEIP) £ X 0, 5K
F o T HREMTEL Lo THHAMNBREOF /Sy S EMLEBTLTFETH D,
¥l THPEAE FEHADARMBERE <f vy L 7aPz 2 b & LTI9MES Ad
frollrd s,
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8OD concentrations (rngﬂj .

100

80

40

 Alver Systems Laguna Lake Manlla Bay

A

A M

ABCDEFGH 't JKLMNOPP QR ST UV WX Y Z AABBCC

LEGEND:

ZR_IFFX-~~IToomMmmooOme

Montalban
Roaarlo

Vargsa

Bambang
Guadalupe
Lambkingan
Jones
Congrasaalonal
Darlo Creak
Quezon Bivd,
Sanchez
Gulod

North Expressway
MacArthur Highway

- H

DENR Standard (10 mgf)

Stalions

O Gov. Pascual

P Aurcra Trame

G MIA Road

R Phranaqua Bridga

§ West Bay, Laguna Lake
T Eaat Bay, Laguna Lake
U Ceniral Bay, Laguna Lake
¥ 8outh Bsy, Laguna Lake
VW Stalion Bi, Menl|a Bay
X Sisiton B2, Manils Bay
Y Sistlon B3, Manlis Bay
Z Siation B4, Manlia Bay
AA Statlon Ct, Manila Bay
86 Sistion P1, Manila Bay
CC Statfon 56, Man|la Bay

Environmental Management Strategy(1992)

P16~ 1 FEAN, Lagunail <= ¥E0OBOD4
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§—2-—-2 Aftid
19904F - BT A <= =5 B ORIRE OMRTEE — 4 ir:ﬁi?& B Thh,
KNSRI R O WA R 6 — 5 RT,

%64 -

= 7 BN 51 B RHIH O WP (R 105

b8 4 N E R b (1077 A)
B X & 38144 470.8 (1580.3)
F i1 31704 391.3 (1520.7)
i & 18696 230.8 { 380.3)
s B & 14820 182.9 { 160.7)
b5 ¥ 13433 165.8 ¢ 246.1)
A INTY 10715 132.3 ¢ 878.0)
E oM OpE B 7781 96.0 {( 54.3)
RLA» - -AE 5398 66.6 ¢ 69.2)
S [ 5093 62.9 ¢ 215.5)
Sk fq 2281 28.2 ( 53.5)

(DOH 1990 : PHILIPPINE HEALTH STATSTICS ) . ¢ ) RideEE

65 <=7 HHEIC I 5 KEBEORS

A % RHWEN K U %
B #74- K337~ 806 ( 9.9) 13 (1.4)
it @ ¥rEi; (25.3) (1D
b o] 27 (0.3) 4 (0.05)

o {0.2) {0.04)
R Ui 1744 (21.5%) 154 ( 1.3)
{23.7) ( 1.5)
v 3 7 182 ( 2.2) 3% (0
( 118.7) {1
F m % H A 57 ( 0.7) 13 (0.2)
: - (23.8) { 0.4)
7420 P 0 (- 0 (-)
, { 0.5) {0.00)
BT o TS HEEIC B 2 THER
() v ZSEBEICET A 10 FAYY FHRELY
{ ) - PHILIPPINES 21 hi1 3 10 FAYOREFREY (Y HBR)

it (D'OH 1990 : PHILIPPINE Health Statistics)
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%64 kb= IUEIIE IV TRAT BB G, T, iR OMT, WD
A O AGIE SRR L E L DR B S . |
ﬁ%ﬁ%ﬁﬁK&Vmeﬁ§<,KW&%WT%%%%?K,N§%7X@®%w%$5®
DRI 1A D0 LA W05 AC A = 5 49,9/ 1075 A & b TEA B L 1o T\ 5,
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1. Background and Justification

Water supply in Metro Manila is being conducted by Metropol-
itan Waterworks and Sewerage System (MWSS). Present water supply
service area of MWSS covers four cities and 13 municipalities in
“Metro Manila namely:

Cities
Manila, Pasay, Quezon, Caloocan

Municipalities

Las Pifias, Makarti, Malabon, Mandaluyong, Marikina,
" Muntinlupa, Navotas, Paraflaque, Pasig, Pateros,
San Juan, Taguig, VYalenzuela

In addition to these areas, Cavite City, 14 municipalities
in Rizal Province, and 5 nunicipalities in Cavite Province are
listed under the arecas of rvesponsibility of MWSS and are proposed
1o be included in the service area.

At present, total -amount of water produced and supplied by

M¥SS is approximately 2500 MLD (million liters per day). Total
population served is about 4.5 million while the population in
the service area is 8.3 million. The MWSS water supply systenm

is tegarded as one of the largest municipal water supply systems
in the world.

Development in Metro Manila and its suburban area is however
so rapid that the capacity of the existing water supply system is
not sufficient to satisfy the demand in the capital region,
Extensive expansion of water supply system is therefore an impor-
tant and urgent subject for MWSS to cope with the development of
Metro Manila.

M¥SS has been implementing various expansion and rehabilita-
tion projects to auvugment its raw waler sources, waler treatment,
and distribution facilities. ‘Many of such projects are still
ongoing in a multi~funding schewe from the ¥orld Bank, the Asian
Development Bank and the Overseas FEconomic Corporation Fund of
Japan.  Total estimated cost of the current projects. is approxi-
mately 32 Billion Pesos.

. These projects are being undertaken along with the planning
and design on the basis of feasibility study prepared for each
project. ‘Overall coordination among the projects are however
hardly conducted since the projecis are being implemented by
different divisions of MWSS in rushing schedule. '

To ensure well coordinated project implementation, prepa-
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ration of an overall and comprehensive master plan is necessary
to establish a long term and short term implementation scheme for
the Metro Manila water supply system so that all - -the expansion
projects will be planned and implemented in harmonious and properx
concept and timing.

Master planning should also be conducted to establish an
updated water demand projection from the View point of a proper
city development scheme for the Metro Manila capital rvegion vhere
the expansion of urban area is far beyond the past projection.

Aside from the water supply, -there is no integrated sewage
collection and disposal system in Metro Manila since the con-
struction of integrated sewerage system will require a huge
amount of investment, and tariff collection is guite difficul:
compared to that for water supply.

In the past, only partial development studies have been
conducted for the severage system due to its less probability for
implementation. However, water pollution caused by disposal of
domestic wastevater is nowv becoming one of the nost serious
environmental problems in the capital region as well as an air
pelluiion problem. To estimate the extent of the water pollution
in the future and to prevent further pollution, a master plan for
the sewerzage system should be established as a guideline for the
developnent of the severage system., '

In spite of the urgent need for a master plan, it is hovever
difficult for MVWSS to immediately prepare a3 couprehensive study
due to the extent of work load for master planning, existing
constraints of staffing, and the current work which MWSS should

handle. In this connection, MWSS decided to request the lapanese
Government for the technical assistance through Japan Interna-
tional Cooperation Agency (JICA) for the preparation of the

Haster Plan of Walgf Supply and Sewerage of. Metro Manilza, the de-
tailed scope of which is described in the following sub-seclion.

2. Objectives
2.1 General Objectives

The general objectives of the proposed study {s to establish
an overall and integrated Master Plan of HWSS's complex and
sectional operations and undertakings including:

'Wat¢r resource management
Water treatment -

Water distribution

Sewvage collection and disposal

an oW
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2.2 Specific Objectives
The more _ specific objectives of the study are:

a. Toe define the targets for water supply and estimated
wastevater amount and its effect on the environnment.

b. To prioritize the various development sub-projects,
c. To establish a comprehensive project dmplementation
program.
- d. To maximize the efficiency of MW3SS organization both in
the operation and in implementation of development
projects. ' )

3. Description/Component of the Study
‘3.1 Planning Basis
(1) General

Considering the urgency and importance of the preparation of
a comprehensive master plan for ¥Water Supply and Severvage oi
MetTo Manila, special subjects are proposed herein to clearly
figure out the expected owtput of the Master Plan.

(2) Target Year of Master Planning

The water demand prediction has been projected up to year
2003, Since master planning is generally covers 15 to 20 years,
the implementation plan of expansion projects should be within
the year 2010 to 2C15.

3.2 Water Supply Systex
(1) Reviewv on Water Demand Proiection

The overall review on the water demand projection should be
conducied on the basis of the infrastructure development in Metro
Manila. The latest land use plan, water use pattern of benefici-
aries, and the governmen!’'s development policy should be taken
into consideration in the study on Vater consumptlion. '

The water loss ratio is expeclied to be reduced =ith the
implementation of rehabilitation projects. The progress of these
projects and evaluation of the rtehabilitation works should be

carefully examinzd.

(2) Development Plan of Water Source
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Water resource development is most difficult issues since it
will depend on the natural factors such as geographic condition
and climate. However, the development of water resources is one
of the urgent matters to be solved in the water supply for Metro
Manila.

The Umiray-Angat Trans Basin Project is presently being
conducted. The recommendation and results of this studf should
be incorporated in the Master Plan. Further developm=ent of water
resource should be studied as required.

Warer guality of present water body and expected pollution
should be examined ito avoid future problems in treatment. Use of
water of Laguna de Bay should also be subject to a careful study
from this view point.

(3) Developrent Plan of Treatment System

) Treatment iacilities should Ve planned at ‘the appropriate
locations with proper capacity and sizes. LLocations of treatment
plants should be decided closely related .to the water rTesource
and transmission facilities which will be convey raw water to the
treatment plants,

Treatment processes should be carefully studied to minimize
the treatment cost. Recommendations for introduction of new
technologies may be considered to the benefit of MWSS to case .
operation and maintenance and mininize the operation cost.

(4) Developmeéent Plan of Distribution Sysicm

The total review on the whole distribution system has been
condugted under the Angat Water Supply Optimization Project
(A¥SOP) - Distribution Phase. The implementation of AWSOP will
be "based on results of the study.  The further comprehensive
review will however be needed for other water resource develop-.
ment schemes to be studied and proposed,

(5) Long Term and Short Term Implementation Plan

Both long term and short ‘term implementation . plan. should be
established presenting the detailed schedule of project prepara-
tion, design, bidding, construction, commissioning and other

steps vequired for implementation.
The short tern implementation plan should focus on the
projects which will be considered on the critical path and need

urgent implementation.

Long termn implemeniation plan should be established for atl
the proposed development projects until the target year.
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In the preparation of the implementation plan, the schedu]-
ing of project packages should be programmed using the crifical
path method (CPM) so that‘thg relation of each project and timing
of construction vill clearly be defined. '

3.3 Sevcfage Systen
{1) Reviev on Sewerage Volume and Quality Projection

The volume of sewage should be estimated from the Vater
demand projection for water supply. Quality of sewage should
also be determined considering the water use pattern in the serv-
ice area. a : ’

(2) Devc10pmén( Plan of Sewage Disposal Sysiem

The type of sewage disposal should be carefully revieved and
studied. The existing disposal system is a so-called on-site
freatment -in which wastevater is disposed through the septic.
tanks to drainage channels-and to Manila Bay. Evaluation on the
disposal system should firstly be made to establish a basic
concept of the proposed sewerage systen.

Improvement should be considered with minimum modification
of the existing system to facilitate the technical and financial
feasibility of the proposed development.

{3) Development Plan of Sewage Collection Systen
: Cn the .basis of the basic conceplt of the dispS8sal system, a
collection system should be studied and planned. Existing facil-
ities will -have to be used as much as possible. Combined systen
may 'be applied with appropriate modifications for the provision
of interceptors. :

(4) Developnent Plan of Sewage Treatment System

As nedessary. provision of sevage treatment system should be
studied and pianned. Treatment process should be appropriate for

local conditions. Model projects in high inctome arecas may be
proposed for earlier implementation.

(35) Long Term and Short Term Iuplementation Plan

Ieplementation should be considered for short terz and long
terme development. Both schemeg should however be feasible.

3.4 Financial and Institutional Aspects

(1) Financial Planning and Tariff.Study
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Financial plan should be established for the proposed devel-
~opmcnt'plan with recommendations on the use of foreign loans, In
connection with the proposed finmancial plan, a ‘tarifi study
should be conducted. '

Financial studies should be conducted covering operation and
inplementation of both watér supply and sewerage works.

{2) Review and Study on MWSS Organization asnd Institutional
Aspects

A study on the MWSS organization should be conducted to
propose the necessary improvement for the operation and mainte-
nance of . the waler supply and sewerage management f(aking into
~consideration the size and nature of the proposed development
scheme which MWSS will have to implemént -and operate.

Other rtecommendation regarding the institutional require-
ments should be prepared to ensure the efficient and economical
managenent of the water supply and sewerage works.

4. Benefits from the Study

_ The benefits to be derived by MWSS from the propbsed master
are as follows: :

a. 4 firm strategic implementation plan for future devel-
opment be prepared for future until the year 2015,

b. Efficiency of financial input will be maximized with
the formation of the integrated implementation plan.

c. Guideline for obrganizational development will be €stab-
lished for. more efficient management of organization,
and operation and maintenance of the facilities.

d. ~ Earlier land acquisition for the réquircd facilities
vill be ensured so that M¥SS will be able to =inimize
conflicts with the other development scheacs in .this
Tespect. '

e, The development of water supply and sewerage works will
contribute to the further development of Mstro Manila
and surrounding regions.

5. Proposed Time Franme
Due to the extensive scope and importance of t(he proposed

study, the study is proposed to be undertaken in 18 ‘nonths. TThe
detailed work schedule is shown in the following page.
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"6. Uanpover Reguirement

The

required professional staff and estimated man-month for
the study are proposed as follows: . :

Eétimatcd Man-Month

Designdtion . No.
Team Leader . _ 1 . 17 months
(Water Supply Systeﬁ)

Water Supply Planner 2 13 months each
Design Engineer : 2 6 months each
Water Resource Engineer 1 .8 months
Treatmen! Specialist 1 4 months
Distribution System Analyst 2 6 months each 59
(Sewverage System) :
Sanitary Engineer/Planner 2 15 months each 0
Design Engineer 2 4 month each
(Counmon Study) :
City Development Planner A 6 months. each
Financial Specialist 1 4 months Ve
Project Cost Analyst i 6 monihns
Total 17 145 man-months
7. Estimated Cost of the Study
The iotal cost of the proposed study is estimated at 86
nillion Pesos broken-down as followvs:

T N T N o B - U

Remuneration of expatriates

. International travel and allowance etc.

Survey and soil test as necessary
Equipment supply (computer, vehicle etc.)
Report production, printing cost
Communication and administration
Supporting staff

Cost in Pesos

64,000,000
10,000,000
4.,.000,000
3,000,000

3,000,000

1,000,000
1,000,000

Total
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Appendices

. MWSS Orgaﬁiz;\tion

: Existin;g Service Afca‘

3 ; Schematic Plan of Watc;r' Supply System
: Water Rcsourcc Development Scheme

: Water Demand Projection
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